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CRYSTAL OSCILLATOR WITH IMPROVED SHOCK RESISTANCE 
FIELD OF THE INVENTION 

The present invention relates to a crystal 
oscillator with an improved shock resistance, in 
which a quartz blank of a crystal oscillator (which 
is made to oscillate at a constant frequency 
regardless of the temperature variation by utilizing 
the temperature stability characteristic and the 
piezoelectricity) is bonded to a cover by using a 
conductive adhesive, and the lengths of connecting 
parts and bridge parts are slightly extended so as 
to effectively disperse the stress of the connecting 
parts, so as to prevent the ruptures of the crystal 
oscillator upon receiving an impact, and so as to 
prevent the bonding defects, thereby improving the 
shock resistance. 

BACKGROUND OF THE INVENTION 

When the generally known crystal oscillator is 
installed in a mobile phone, it is made to be 
oscillated at a constant frequency regardless of the 
temperature variation by utilizing the temperature 
stability characteristic and the piezoelectricity. 



In this crystal oscillator, the resonance 
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frequency can be made to have a relatively low 
frequency band by using a bridge part which has a 
curved mode . 

Under this condition, in this crystal 
oscillator, two bridge parts are symmetrically 
formed so as to achieve a perfect securing, and thus , 
the frequency distortions due to the supporting part 
are almost eliminated. 

Such a crystal oscillator is illustrated in FIG. 

1 . 

As shown in this drawing, a pair of outer 
electrodes 10 are formed on the crystal oscillator 
100, and a pair of supporting protuberances 30 
protrude within a main body 20. A supporting part 
60 of a quartz blank 50 is bonded onto the supporting 
protuberances 30 by using a conductive adhesive 40. 
An oscillator cover 70 is secured upon the quartz 
blank 50, thereby completing the crystal 

oscillator . 

Under this condition, as shown in FIG. 2, the 
quartz blank 50 is constituted such that a pair of 
bridges 90 are integrally connected through a 
connecting part 80 to a supporting part 60. 



In the above described crystal oscillator, the 
supporting part 60 of the quartz blank 50 is bonded 



3 



onto the supporting protuberances 30 by using a 
conductive adhesive 40. 

Then the oscillator cover 70 is secured to the 
top of the quartz blank 50, thereby completing the 
crystal oscillator. 

However, in the crystal oscillator installed 
in the mobile phone or the like, the quartz blank 
5 0 which is ins tal led within the oscillator main body 
20 is very brittle . Therefore, the connect ing part 
80 of the quartz blank 50 is easily ruptured upon 
receiving an impact as result of dropping or the like. 
Thus the crystal oscillator becomes defective very 
frequently. 

Particularly, the quartz blank 50 is bonded 
onto the support ing protuberances 30 simply by using 
a conductive adhesive 40, and therefore, the 
bonded portion comes apart even under a weak impact. 

SUMMARY OF THE INVENTION 

The present invention is intended to overcome 
the above described disadvantages of the 
conventional technique. 

Therefore it is an object of the present 
invention to provide a crystal oscillator with an 
improved shock resistance, in which an insulating 
resin is spread between a quartz blank and a cover, 
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thereby reaping a shock resistant effect, and 
preventing the bonding defects and ruptures of the 
quartz blank. 

It is another object of the present invention 
to provide a crystal oscillator with an improved shock 
resistance, in which bridge parts and connecting 
parts (between the bridge parts and the supporting 
part) are considerably extended so as to effectively 
disperse external impacts, so as to prevent the 
ruptures o f the connecting part, and so as to prevent 
the crystal oscillator from being turned defective. 

In achieving the above objects, the crystal 
oscillator with an improved shock resistance 
according to the present invention includes: an 
oscillator main body with a pair of supporting 
protuberances formed therein, a conductive adhesive 
being spread on the supporting protuberances; a 
quartz blank with its supporting part bonded onto 
the conductive adhesive of the supporting 
protuberances; a cover secured upon the quartz 
blank; and an insulating resin layer spread between 
the cover and the quartz blank, for elastically 
pressing down the conductive adhesive. 

In another aspect of the present invention, the 
crystal oscillator with an improved shock resistance 
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according to the present invention includes: a 
supporting part; a pair of connecting parts extended 
from the supporting part; and a pair of bridge parts 
elongately extending from the connecting parts, 

characterized in that: the width of each of 
the connecting parts is longer than a width of each 
of the bridge parts, 

wherin an outer edge of each of the connecting 
parts consist of a parallel part which is straightly 
extended from an outer edge of the supporting parts 
and a slant to an outer edge of the bridge parts. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above objects and other advantages of the 
present invention will become more apparent by 
describing in detail the preferred embodiment of the 
present invention with reference to the attached 
drawings, in which: 

FIG. 1 is a schematic exploded perspective view 
of the conventional crystal oscillator; 

FIG. 2 is a schematic perspective view showing 
the quartz blank of the conventional crystal 
oscillator; 

FIG. 3 is a schematic exploded perspective view 
of the crystal oscillator according to the present 
invention; 
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FIG. 4 is a frontal view showing the coupled 
structure of the crystal oscillator according to the 
present invention, in which the shock resistance 
is improved; 

FIGs. 5a, 5b, 5c and 5d are frontal views 
respectively showing the coupled structures of the 
crystal oscillator according to the present 
invention; 

FIG. 6 is a plan view showing the quartz blank 
of the crystal oscillator according to the present 
invention, in which the shock resistance is 
improved; and 

FIG. 7 illustrates the quartz blank in another 
embodiment of the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

The present invention will be described in 
detail referring to the attached drawing. 

FIG. 3 is a schematic exploded perspective view 
of the crystal oscillator according to the present 
invention. FIG. 4 is a frontal view showing the 
coupled structure of the crystal oscillator 
according to the present invention, in which the 
shock resistance is improved. 

The crystal oscillator 200 has a pair of outer 
electrodes 110 on its front face, and a pair of 
supporting protuberances 130 are formed within an 
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oscillator main body 120. 

A conductive adhesive is spread on the pair of 
the supporting protuberances 130 of the oscillator 
main body 120, and a supporting part 160 of a quartz 
blank 150 is bonded the supporting protuberances 130 . 

An insulating resin layer 180 is formed between 
the supporting part 160 of the quartz blank 150 and 
a cover 170 so as to press down the conductive adhesive 
which has been spread between the supporting 
protuberances 130 and the supporting part 160 of the 
quartz blank 150 . Thus the cover 170 is secured upon 
the oscillator main body 120. 

FIG. 6 is a plan view showing the quartz blank 
of the crystal oscillator according to the present 
invention, in which the shock resistance is 
improved . 

Each of connecting parts 210 which integrally 
connect a pair of bridge parts 190 to the supporting 
part 160 of the quartz blank 150 is made to have an 
extended length L, so that the stress imposed on 
the connecting parts 210 can be dispersed. 

Now the present invention constituted as above 
will be described as to its action and effects. 



As shown in FIGs. 3 and 4, in the crystal 
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oscillator with the outer electrodes, in the case 
where the quartz blank 150 having an oscillating 
frequency characteristic is installed within the 
oscillator main body 12 0, a conductive adhesive 
consisting of mixture of silver (Ag) and a binder 
is spread on the pair of the supporting protuberances 
130, thereby forming inner electrodes. 

Under this condition, the supporting part 160 
of the quartz blank 150 is bonded to the supporting 
protuberances 130 through the conductive adhesive 
140 . 

As shown in FIG. 4, upon the supporting part 
160 of the quartz blank 150 which is bonded on the 
supporting protuberances 130 through the conductive 
adhesive 140, there are formed an insulating resin 
layer 180 to elastically press down the conductive 
adhesive 140, so that the shock resistance of the 
oscillator can be improved in spite of the brittleness 
of quartz. Then the cover 170 is secured on the 
insulating resin layer 180. 

Accordingly, owing to the insulating resin 
layer 180 which is spread on the supporting part 160 
of the quartz blank 150, if the cover 170 is secured 
on the main body 120, then the conductive adhesive 
140 is elastically pressed, with the result that 
the quartz blank 150 is not detached from the 
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supporting protuberances 130 but is firmly attached. 

Further, the insulating resin layer 180 which 
is disposed upon the quartz blank 150 serves as a 
shock absorber, and therefore, the quartz blank 
150 can be prevented from being damaged up on receiving 
an impact as a result of a dropping or the like in 
spite of the brittleness of quartz. 

FIGs. 5a, 5b, 5c and 5d are frontal views 
respectively showing the coupled structures of the 
crystal oscillator according to the present 
invention. As shown in FIGs. 5a and 5b, the 
insulating resin layer 180 is formed on the entire 
top and on parts of the sides of the quartz blank 
150, or is formed on parts of the top and on parts 
of the sides of the quartz blank 150 (FIG. 5c) , or 
is formed only on the sides of the quartz blank 150 
(FIG. 5d) . Thus the quartz blank 150 is protected. 

FIG. 6 is a plan view showing the quartz blank 
of the crystal oscillator according to the present 
invention, in which the shock resistance is 
improved . 

The supporting part 160 of the quartz blank 150 
which is secured on the oscillator main body 120 of 
the crystal oscillator 200 is bonded to the pair of 
the supporting protuberances 130 of the oscillator 
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main body 120 through the conductive adhesive 140. 

Further, the two bridge parts which are 
integrally connected through the connecting parts 
210 to the supporting part 160 extend in the 
horizontal direction in such a manner that the two 
bridge parts become symmetric to each other. 

That is, the quartz blank 150 is constituted 
such that the supporting part 160 extends to the 
connecting parts 210, and the connecting parts 210 
extend to form the two bridge parts 190. 

Further, the width of each of the connecting 
parts 210 is wider than the width of each of the bridge 
parts 190. 

Further, each of the mutually facing inner edges 
of the connecting parts 210 is straightly aligned 
with each of the mutually facing inner edges of the 
bridge parts 190. 

Further, each of the outer edges of the 
connecting parts 210 consists of a parallel segment 
and a bent segment which is straightly bent down to 
the outer edge of the bridge part 190. 

Thus, the connecting parts 210 which integrally 
connect the bridge parts 190 to the supporting part 
160 are made to have a slightly extended length L, 
so that the stress caused by an external impact can 
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be dispersed over the extended length L. 

The length extension ratio of the connecting 
parts 210 to the bridge parts 190 should be preferably 
about 2.5 : 3.0 :1, and more preferably should be 
about 2.78:1. In this manner, any ruptures of the 
connecting parts 210 due to external impacts can be 
prevented . 

To describe it in more detail, the length L 
of the connecting parts 210 between the supporting 
part 160 and the bridge parts 190 is set to 270~290p m. 
Further the width of the connecting parts 210 is made 
to be larger than the width of the bridge parts 190, 
compared with the conventional case in which if the 
width of the bridge parts is 218u m, the length of 
the connecting parts is zero. 

Thus the stress which is imposed by an external 
impact can be dispersed, so that any ruptures of 
the connecting parts 210 can be prevented. 

At the same time, the length of the bridge parts 
190 is extended by 90~105u m, and is preferably 
extended by 99y m compared with the conventional 
length, thereby adjusting the resonance frequency 
variation which is caused by the extension of the 
connecting parts 210. 

That is, the width and the length of the 
connecting parts 210 are extended, and at the same 
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time, the length of the bridge parts 190 are also 
extended, so that a resonance frequency same as that 
of the conventional crystal oscillator can be 
attained . 

Under this condition, if the length L of the 
skewed connect ing part s 2 1 0 i s less than 27 Op m, then 
a rupture-proof length of the connecting parts 210 
cannot be obtained . On the other hand, if thelength 
L of the connecting parts 210 is more than 290u m, 
then the connecting parts 210 can also be easily 
ruptured . 

FIG. 7 illustrates the quartz blank in another 
embodiment of the present invention. As described 
above, the width and length of the connecting parts 
210 of the quartz blank 150 are extended. 

At the same time, the length of the bridge parts 
190 is made same as that of the conventional one, 
while the width of the bridge parts 190 is decreased 
by a ratio of about 1/8—1/9 compared with the 
extension of the length of the connecting parts 210. 

Preferably, the width of the bridge parts 190 
is decreased by 1/8.1 compared with the extension 
of the length of the connecting parts 210. To define 
it more specifically, when the length of the 
connecting parts 210 is 275u m, the width of the 
bridge parts 190 is made to be 184y m which is 
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equivalent to the conventional bridge part length 
218u m less 34u m . 

Thus, the length and width of the connecting 
parts 210 are extended to prevent the ruptures of 
the connecting parts 210, while the width of the 
bridge parts 190 is decreased to attain to the 
resonance frequency same as the conventional 
resonance frequency. 

Meanwhile, the quartz blank 150 of the first 
and second embodiments were tested, and the test 
results are shown in Table 1 below. That is, the 
quartz blanks 150 of the first and second embodiments 
were dropped from a height of 1.5m, and then, an 
FEM interpretation was carried out for the maximum 
stress which was imposed on the connecting parts 210 
of the quartz blank 150. 







<Table 


1> 




Classification 


Maximum stress (MPa) 




Variation 


Lengthwi 
se 


Width 
direction 


Thickness 
direction 
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Convent io 
nal 
example 


Length and 
width of 

connecting 
part : 0 


134 (1.00 

) 


5.40(1.00 

) 


239 (. 100) 


Example 1 


Length of 
connecting 
part : + 99pm 


110(0.82 
) 


5.16(0.96 

) 


198 (0 . 82) 


Example 2 


Width of 
bridge 
part : 
- 0 . 034/M 


y i ( u . u o ) 


5 2 4(0 9 7 
) 


i r. a f n a \ 



The figures in the parenthesis are those for the case 
where the values of the conventional example are assumed 
to be 1. 

As can be seen in Table 1 above, the rupture stress can 
be significantly reduced in both the first and second 
embodiments . 

According to the present invention as described 
above, an insulating resin layer is formed between 
the quartz blank and the cover to elastically press 
down the conductive adhesive which is spread between 
the supporting protuberances and the quartz blank. 
Thus a shock absorbing effect can be reaped, and 
therefore, the ruptures of the connecting parts of 
the quartz blank can be prevented. 
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Further, the connecting parts and the bridge 
parts are extended to disperse the stress caused by 
an external impact, and therefore, the connecting 
parts of the quartz blank can be prevented from being 
ruptured upon receiving an impact by dropping or the 
like. Accordingly, the disorders of the applied 
apparatus can be prevented. 

In the above, the present invention was 
described based on the specific preferred 
embodiments and the at tached drawings , but it should 
be apparent to those ordinarily skilled in the that 
various changes and modifications can be added 
without departing from the spirit and scope of the 
present invention which will be defined in the 
appended claims. 



